"APPARATUS FOR. SEPARATING BIOLOGICAL SAMPLE AND SEPARATING METHOD OF THE
‘SAME FIELD OF THE INVENTION 5 The present invention relates to an apparatus for separating a
biological sample and a separating method of the same, specifically to a blood-separating apparatus
for separating collected blood into blood cells and plasmas or serums, and the separating method of

the collected blppsk R RACKGRAENRFAT TIERDDEION Sensrally inaorsepfigoatigboratory

examination, a person having a certain license or a specialized technician such as a doctor, a nurse,
or a clinical 15 laboratory technician collderstHb0idat BaiAdiéby means of for example blood
sample collection, and then performs a predetermined test based on the collected biological sample.
In manner of conventional biochemical examination however, it has been necessary for a subject to

visit a hospitﬁggQ ﬁftﬂéfgrt&l{,%?gﬂninaﬁon 20 where the licensed person or the specialized
a doctor; a nurse,

technician suc clinical laboratory technician or the like is available, or
conversgly, such a licensed person or specialized technician may have to visit a place where the
subject is located, in order to collect the biological sample. Thus, collecting biological samples has
been very troublesbhee redenausedatidnadatesitcatan 2beacahiadiorsepstadogreRisingieahw blood
changes quickly with time, fluctuation in accuracy  of the examination has occurred. Accordingly, there

has been a nERHRERVE B SR SUAIMRIORAFD S SE S SHRGIFOHIR AL RRISERERIRS test result

by 1 apparatus for separating collected biood into blood cells and plasmas or serums,

and the separating method of the coliected blood.
10
BACKGROUND OF THE INVENTION

Generally in conventional iaboratory examination, a person having a
certain license or a specialized technician such as a doctor, a nurse, or a clinical
15  laboratory technician collects a biological sample by means of for example blood
sample collection, and then performs a predetermined test based on the
collected biological sample.
In manner of conventional bicchemical examination however, it has been
necessary for a subject to visit a hospital or a center for clinical examination
20 where the licensed person or the specialized technician such as a docior, a
nurse, a clinical laboratory technician or the like is available, or conversely, such
a licensed person or specialized technician may have to visit a place where the
subject is located, in order to collect the biological sample. Thus, coliecting
biological samples has been very troublesome and caused an increase in the
25  examination cost.
Further, since raw blood changes quickly with time, fluctuation in accuracy

of the examination has occurred. Accordingly, there has been a need o develop

an examination apparatus capable of producing more accurate test result by



"separating the blood immediately after the blood sample is collected. In addition, although a method of
collecting the biological sample by the subject by himself has been practiced in order to simplify the
operation of collecting the biological sample, this method has been problematic in that it is 5 only
effective in some examination items and not applicable to other examination items. The present
invention hasdesmttayiee bitdd theridintsisheftgione- kiessiBwaRIEH8IEENSHARE it provides the

apparatus for separating the biological sample and the separati ethod of th ich are
capable of simplifyin@dgities caliBetss @@%ﬁ%?&h%og%gga%ﬁ%ﬁﬁ%‘%q%é}r%%ﬁﬁrﬁg@r?%ﬁjggjracy of
the examination, ag%}lo.vv%gg”tqga%x%@g}p' 0 GRSt SHMWARYOE it NNEMNEEPNIdS dhe present
invention corﬁ'ﬂlﬂ@g }Slg\oglcal sample collecting container for receiving a collected biological
sample, a filtgg fLRASSIAG BiowefRiEERINER: Campanethoyithis thestolfectsdrbisiogitanshimte
therethraugh, a separated component container capable of being fitted into the biological sample
collecting comajymeﬁéoﬁvedeiem'gampmm@ﬁé@mit@@@@%ﬁfﬁ@%ﬁ@ﬁ%‘&%ﬂﬂ%ﬂw% filter,
and a reverse-flow preventing member for preventing the predetermined component received in the
separated co'ﬁ%@ﬁ’]ent container from flowing backward into the biological sample collecting container

through the filter, wherejn onge (e biglariselssamele isarlected in tiebidegical srmatevellecting
2 seg]é

container and the rated component container is fitted into the biological sample collecting
container, andeaftgishe asadatenvined tampddent tivitippheaivioltyicapsiaipg Bpdysgitibugh the
filter, the reverse-flow preventing member closes a flow path between the segtara%ed com)ponent
container 2 sampie and the separating method of the same, which are capable of smplifying

10 the collecting operation of the biological sample, improving the accuracy of the

examination, and lowering the examination cost.
SUMMARY OF THE INVENTION

15 The present invention comprises a biological sample coilecting
container for receiving a collected biological sample, a filter for passing a
predetermined component within the collected biological sample
therethrough, a separated component container capable of being fitted inio
the biclogical sample collecting container, for receiving the predetermined

20 component that is passed through the filter, and a reverse-flow preventing
member for preventing the predetermined component received in the
separated component container from flowing backward into the biological
sample coilecting container through the filter, wherein once the biological
sampie is collected in the hiological sample collecting container and the

25 separated component container is fitted into the biological sample
collecting container, and after the predetermined component within the
biological sample is passed through the fiiter, the reverse-flow preventing

member closes a flow path between the separated component container



" and the biological sample collecting container to prevent a reverse flow of the predetermined
component, and the predetermined component of the biological sample is separately received in the
separated component container. 5 Preferably, the present invention comprises a blood-collecting
container for receiving collected blood, a filtration film for allowing plasmas or serums within the
collected blegiterpastbrpoghsailp!blackiegting passaieeot dlpoavesisad eyRigadabWorly capable
of being fitted into the blood-collecting container and of receiving the plasmas or sefugréuﬁ that are

r

passed throtith Bfedet BHIIRGS fHAMBRNE3bafRG dAS 1oF BRAERTHEFRSAERLEF Srils received
in the cylindyicagl body, from flowing backward. jnt d-collecting. container thraugh the filtration
film, Whereir;\’3 6%88' HIGOFIE cc')%egteepdgléﬁ%%n@ &c%ggﬁecﬁngﬁéon%ﬁer and the cy#ndrical body is
fitted into the Jhlondzcollecting container, and after the plasmas or serums within the blood 15 are
passed through the filtration film, then the sealing cap closes a flow path between the cylindrical body

and thesblood-collctiigrebhiairteeto ppesenit anegitie flowuniHessiasadbPedrariEe @ifdthe blood

cells and the plasmas or serums are separately received.jn the blapd-colle }in . con‘aineésand the
cylindrical b6@BERICIRIeIF oY NIErE @%%%Ié!%o(%lu?e t'&@ﬁh‘ﬁ'&ﬁf@pﬁ%@g RIHIS (REBI55a-

collecting copiaiger, A0, diket SO0 0 B 3AA 10508 HERFIWANEIBIRGhUpiedade specil

ones but ma?/riﬁgfude, or example, a deionized water, a distilléd water and a buffer solution, and

preferably it gagyder) thenbuifey selitien bk duffss| todse eiserffosdhatbffetdohdiamieayibg any buffer
so far as it has buffer capacity, and it may include, for example, Good buffer of pH 1 to 11, such as a
lactic acid buftertaarsirigratiof ietel gk Plsmpassarums that are passed through the

10 filtration film, and a sealing cap for preventing the plasmas or serums received
in the cylindrical body from flowing backward into the biood-collecting
container through the filtration film, wherein once the blood is collected in
the blood-coliecting container and the cylindrical body is fitted into the
blood-collecting container, and after the plasmas or serums within the blood

15 are passed through the filtration film, then the sealing cap closes a flow
path between the cylindrical body and the blood-collecting container to
prevent a reverse flow of the plasmas or serums, and the blood cells and
the plasmas or serums are separately received in the blood-collecting
container and the cylindrical body respeciively.

20 More preferably, a diluent solution is placed within the blood-
collecting container.

An diluent soiution to be used for the present invention is not limited
fo special ones but may include, for example, a deionized water, a distilled
water and a buffer solution, and preferably it may be fhe buffer solution.

25 A buffer to be used for the buffer solution may be any buffer so far as it has
buffer capacity, and it may include, for example, Good buffer of pH 1 to 11,
such as a lactic acid buffer, a citric acid buffer, an acetic acid buffer, a

succinic acid buffer, a phthalic acid buffer, a phosphoric acid buffer, a



" succinic acid buffer, a phthalic acid buffer, a phosphoric acid buffer, a 3 triethanolamine buffer, a
diethanolamine buffer, a lysine buffer, a barbiturate buffer, tris (hydroxymethyl) aminomethane buffer,
an imidazole buffer, a malic acid buffer, an oxalic acid buffer, a glycine buffer, a boric acid buffer, a
carbonic acid buffer, a glycine buffer, 3-morpholino-propanoic 5 acid (MOPS), 1,4-piperazinebis

(ethanoic suifesinaeinh (R HE D4 (22 hysleaxyeibydnlimipemsiia] ethanaimsulfooigaacica(HEPES).
A concentration of the buffer solution is not specifically limited to some values, but it may preferably
within a randegelp ur aée100GennioRL{ ere xgrardiayly anéersooetngsig. budfet raveimiieBalter solution

may, if desired, contain a surface actiye agent, an.antiseptic ggent or the. like, The surface.active
agent may ir}PéI‘u g I%r”@é‘?nﬁfé,%;:’ég\ﬁ%ﬁi%@u%%'é%&wapiﬂ&%aﬁ ﬁf?bﬂ‘?:es&}fggé‘ a%t%%rggent, an
ampholytic syrface aetive.agemfoAlANOIBNIFsIULASH A aaents The pRiseRI AgeRt say include,
for example, a sodium azide, an 15 antibiotic agent or the like. When the whole blood is used as the
biological sagpte (MO Riient golvitian cisipediardbiyhprepared ipbécaadsbtdRiPORIid iy (dsing salts,
sugars, or which has no oi{i{cc4 ~ on a quantification buffer i {f(c'r solution n +il"~" like which of
elements to BE@ERBY linoRIGSIFBIaYEnt §NW&@RIeN of tHEEIG copeihtrdtiafdt lementfin a blood

serum possi%lg caus edtb%nan fe%?éan 'u or & ogg%ct{gn 05 a blogg[ ! c?elalllsqumeﬁse% r gl %Igr%% cell or the
like. As for tie Rind DFE4 S, fhere'fs no specicflcf:"[llmltation,rbut i%?nay mclute

values, but it may preferably within a range of 0.1 to 1000 mmol/L, more
oreferably 1 to 500 mmol/L.

10  Further, the buffer solution may, if desired, contain a surface active agent,
an antiseptic agent or the like. The surface active agent may include, for
example, a cationic surface active agent, an anionic surface active agent,
an ampholytic surface active agent, or a nconionic surface active agent.
The antiseptic agent may include, for example, a sodium azide, an

15 antibiotic agent or the like.

When the whole blood is used as the biological sample, the diluent solution
is preferably prepared to be an isotonic solution by using saits, sugars,
buffer solution or the like which has no effect on a guantification of
elements to be quantified in order to prevent a variaticn of the

20 concentration of element in a blood serum possibly caused by an
expansion or a contraction of a blood cell such as a red blood cell or the
like.

As for the kind of salts, there is no specific limitation, but it may include
atkali metal nalide such as sodium chioride, potassium chioride or the like.

25  As for the kind of sugars, there is no specific limitation, but it may include
sugar alcoho! such as mannito!l, sorbitol or the like. As for the kind of
buffer solutions, those described above may be included therein.

An indicating material to be used for the present invention may be any



“ alkali metal halide such as sodium chloride, potassium chloride or the like. 25 As for the kind of
sugars, there is no specific limitation, but it may include sugar alcohol such as mannitol, sorbitol or the
like. As for the kind of buffer solutions, those described above may be included therein. An indicating
material to be used for the present invention may be any 4 material so far as it is neither an element
to be quantifigdiisythe fiolegicadl ispmpdaner an elementcontained imthiebiototicabsalupiezland
preferably it may be the element which would have no effect on the element to be quantified in the
biological sasapte Eecindinal sy eniecataiagbhén fhisiriegita £ pigrienendorrsfreaRly, i
fluorescent material, a light emitting material or the like, and prgferabl igm, r romogen.
The pigmerti&hrifertife %%68858 e %n@’é]rmgtigﬁ‘fﬁel%gf en{%aeycgeoéu%a'ﬁ%fi%%r}'é%el?ﬂ@b@g]a

colorimetric methad; The pigiept may iaclude, s examplenanagidyshansaaphasidyeliey 23, 10

an acid yellow 25, an acid yellow 36, an acid orange 5, an acid orange 6, an acid orange 7, an acid

orange %0, agxasithtsangeitnantaciccorangeds?), an factt gseentl 6)#r alid gréght 28néhgid violet
43, an acid blue 3, an acid blue 9 (a brilliant blue FCF), an acid blue 40, an acid blue 45, an acid blue

47, an acid B89 2ArOaCidBIUE<P4, %%@%ﬂ@@%,%ﬂ%ﬁ%eqS ﬁ_S@JWde_ 1'% acid red
SN R R i SR AL T
red 17, a foog; feliowin bagicoysiiewit. Mdasia yellow 2, a basic yellow 11, a basic orange 1, a basic
orange 22, a basic green 4 (a 20 malachite green), a basic violet 3, a basic violet 4, a basic violet 10, a
basic blue 1, Enbasigileatana pasiiiee @rekasipbuansedasitaecd an acid yellow 23,
10  an acid yeliow 25, an acid yellow 38, an acid orange 5, an acid orange B,
an acid orange 7, an acid orange 10, an acid orange 19, an acid orange 52,
an acid green 16, an acid green 25, an acid violet 43, an acid blue 3, an
acid blue 9 (a brilliant blue FCF), an acid blue 40, an acid blue 45, an acid
biue 47, an acid blue 59, an acid blue 74, an acid blue 113, an acid blue
15 158, an acid red 1, an acid red 2, an acid red 14, an acid red 18, an acid
red 27, an acid red 37, an acid red 51, an acid red 52, an acid red 87, an
acid red 88, an acid red 92, an acid red 94, an acid red 95, an acid red 111,
a food red 17, a food yellow 3, a basic yellow 1, a basic yellow 2, a basic
yellow 11, a basic orange 1, a basic orange 22, a basic green 4 (a
20 malachite green), a basic violet 3, a basic violet 4, a basic violet 10, a
basic blue 1, a basic blue 3, a basic blue 9, a basic blue 24, a basic red 1,
a basic red 2, a basic red 5, a basic red 8, and a basic red 18.
As for a reductive coloring type chromogen, there may be included therein,
for example, a 3-{4,5-dimethyl-2-thiazoly!}-2,5-diphenyl-2H-tetrazolium
25  bromide (MTT), 2-(4-iodephenyl)-3-(nitrophenyl)-5-(2,4-disulfophenyl)-2H-
tetrazolium  monosodium  salt  {WST-1), 2-(4-iodephenyl}-3-(2,4-
dinétrophenyl)-5—(2,4~disu§fophenyf)—2H;tetra—zoiium moncsodium  salt

(WET-3) or the like.



" abasic red 2, a basic red 5, a basic red 9, and a basic red 18. As for a reductive coloring type
chromogen, there may be included therein, for example, a 3-(4,5-dimethyl-2
4hiazolyl)-2,5-Biphenyl-2H-tetrazclium 25 bromide (MTT),
2-(4-iodephenyl)-3-(nitrophenyl)-5-(2,4-disulfophenyl)-2H tetrazolium monosodium salt (WST-1),
2-(4-iodephenylo3-Ehds dinirerhendby B bslichiioptaryh; 2hktetiaaphemmobniso dheregalt
(WST-3) or the like. 5 As for an oxidative coloring type chromogen, there may be included therein, for
example, a doroeagepwhickis@omgsted imed ASpkpNEEMIROIISEH BrRieMsRoBYiS&HIES ORHT an active

material of peroxide such as hydrogen peroxide and peroxidase (hereafter, referred to as a leuco type
5 chromoger, SREHRLERSECHMogRn Jhikh d@rﬁ’é%}f)@[a Bfgr‘ﬁ%h %Hﬁ%uéﬁ'% %)S'dg%)t'i\é/)reogc?&pling of

two compoupds (hgaftandeleurdana sauplandype chipraaoer. Hie Igucehge chigimogen

may include, for example, 10-N-carboxymethyl carbamoyl - 3,7 -bis(dimethylamino)- 10H -
phenothiazineni@ gAY ahl potmetuiearhagonlwiich btdimtthylaimnept tidughemothiazine
(MCDP), N-(carboxymethyl aminocarbonyl)-4,4'- bis (dimethylamino% diphenylamine sodium salt
(DA-64), 4,40%qtirRetnpRimtopT divReFOERMNE Gis(BYis@ilen SRISHER fM&PyR £0upling
dimethylaminophenyllamine (BCMA) or the like. 15 The coupling type chromogen may include, for
example, a comBifatiBH'8P & Eoupler such as 4-aminoantipyrine (4-AA), 3-methyl- 2-benzothiazoline

hydrazine Or'HPF’e'ﬁ‘é%&?%@'@%é%%%%@ﬂ%&b%ﬂémﬂmﬂfy& Nishceiam efienagiamine
(EMSE), N-(3,5-dimethoxXyphenyl)-N'succinyl ethylenedlamlne sodium salt (DOSE),
N-ethyl-N-(2dwdraxys3! - 3,7 -bis(dimethylamino)- 10H - phenothiazine (CCAP), 10 - N
10 - methylcarbamoyl - 3,7 - bis(dimethylamino) — 10H -phenothiazine
(MCDP), N-(carboxymethyl aminocarbonyl)-4,4'- bis (dimethylamino)
diphenylamine sodium salt (DA-64), 4,4~ bis (dimethylamino)
diphenylaming, bis{3-bis(4-chlorophenyl)methyl-4-
dimethylaminophenyl]lamine (BCMA) or the like.
15 The coupling type chromogen may include, for example, a combination of
a coupler such as 4-aminoantipyrine (4-AA), 3-methyl- 2-benzothiazoline
hydrazine or the like, and aniline such as N-ethyl- N-(3-methylphenyl}-
N'succiny! ethylenediamine (EMSE), N-(3,5-dimethoxyphenyi)-N'succinyl
ethylenediamine  sodium  salt (DOSE), N-ethyi-N-(2-hydroxy-3-
20  sulfopropyl)-m-toluidine, N-ethyl-N-sulfo-propyl-aniline, N-gthyl-N-
sulfopropyl-3,5-dimethoxy-aniline, N-sulfopropyl-3,5-dimethoxy-aniline, N-
ethyl-N-sulfopropyl-3,5-dimethyl-aniline, N-ethyl-N-sulfopropyl-m-toiuidine,
N-ethyl-N-(2-hydroxy-3-sulfopropyl)-m-anisidine, N-ethyl-N-(2-hydroxy-3-
sulfopropyl) aniline, N-ethyl-N-{2-hydroxy-3-sulfopropyl)-3-methylaniline
25  sodium salt 2 hydrate (TOOS), N-ethyi-N-(2-hydroxy-3-sulfopropyi)-3,5-
dimethoxyaniline, N-(2-hydroxy-3-suifopropyl}-3, 5-dimethoxyaniline
sodium salt (HSDA), N-ethy!-N-(2-hydroxy-3-sulfopropyl)-3,5-
dimethyianiline, N-sulfopropyl-aniline, N-ethyl-N-sulfopropyi-anilinepropyl-



" 20 sulfopropyl)-m-toluidine, N-ethyl-N-sulfo-propyl-aniline, N-ethyl-N- sulfopropyl-3,
5-dimethoxy-aniline, N-sulfopropyl-3,5-dimethoxy-aniline, N- ethyl-N-sulfopropyl-3,5-dimethyl-aniline,
N-ethyl-N-sulfopropyl-m-toluidine, N-ethyl-N-(2-hydroxy-3-sulfopropyl)-m-anisidine,
N-ethyl-N-(2-hydroxy-3- sulfopropyl) aniline, PSI-ethyl-N-(2-hydroxy-3-sulfopropyl)-3-methyl aniline 25
sodium salt & hydisitgi i EO OS) e Nty NHR2chipasod i Ealfspropyif-S s caimbthekyeibag)y -
N-(2-hydroxy-3-sulfopropyl)-3,5-dimethoxyaniline sodium salt (HSDA), N-%thR/Ii. £ A-AA
“N-(2-hydroan8iselspipy)sa8. GinkiyRhfhdNR-LiRo RoAIURRREOMPIratoN O 4-
N-ethyl-N-sulfopropyl-anilinepropyl-,6_m-ani gji € _ trit . : :
N-ethyl-N-(Zﬁgﬂ/dr%%g’Qqsucf o%r%%%i—ﬂ’f&%roé- ;3%%[[ é&y?’gﬁi ir’%g!ggcﬁu?r?esgﬁ (?:?I[nggsghgr the like,
or another cgmbination of 4-AA and phenol or phenol such as 3-hydroxy-2,4,6-triiodo-acetic acid or
the like. 5 The fluorescent material may include p-hydroxy phenyl-acetic acid, p- hydroxy
phenyl-propibhie dtidresaardrimatenia|ikeayhénrjdemptingdieriahpayiraatie #enpdund such
as luminol, isoluminol, lucigenin, acridiniumester or the like Th? iological sample to be used in the

b
present inveRERTHREPHE BHYP IXPAaMPIES IlftﬂH&’%%%%?e%ewhole blood, a blood plasma, a
blood serumr,r?%c?g@t% Oéﬂmﬂwg‘"ﬂ%?toégg\fanﬁaHriﬂ‘?e!ﬁ&é"eé‘t%ﬁ#@dﬂﬁd apgddhisa Prefenakde to use a

whole blood, a blo lasma, or a serum’ therefor. Further, the biological sample may be taken
from any orgaaism inwbicluisigmnt disniteditmeelstietasr tieadkeit may be an animal, a fish, a bird or
the like. The animal may include a horse, a cattle, a pi%, a wild bore, a sheep, a rabbit, a raccoon, a
fox, a dog, altae Ristagiepasampiee ike, HRadhan the present mvention may be any

10 sample including, for example, a whole blood, a blood plasma, a blood
serum, a cerebrospinal fluid, a saliva, a urine, a sweat or the like, and it is
preferable to use a whole blood, a blood plasma, or a blood serum
therefor.

Further, the biological sample may be taken from any organism, which is

15  not limited to a human being but may be an animal, a fish, a bird or the like.
The animal may include a horse, a cattle, a pig, a wild bore, a sheep, a
rabbit, a raccoon, a fox, a dog, a cat, a bear, a panda or the like, and the

fish may inciude a conger, an ayu, & sardine, a char, an eel, a bonito

sillaginoid, a salmon, a mackerel, a young yellowtail, a blowfish, a tuna or
20 the like, and the bird may include a chicken, a dove or the like.

The sample for quantification used in the present invention is a solution

composed of a specified volume of diluent solution containing a specified

amount of indicating material and an unknown volume of biological sample.

in this sample for guantification, said diluent solution containing a
25 specified amount of indicating material used to dissolve the unknown

volume of biological sample thereinto will be hereafter referred to as a

reference solution.

The sample for guantification may be prepared either by mixing an



fish may include a conger, an ayu, a sardine, a char, an eel, a bonito, a sillaginoid, a salmon, a
mackerel, a young yellowtail, a blowfish, a tuna or 20 the like, and the bird may include a chicken, a
dove or the like. The sample for quantification used in the present invention is a solution composed of
a specified volume of diluent solution containing a specified amount of indicating material and an
unknown volutke @k hiolagigaksanphe olinghis| sampie for qobadfieationt vaid diusntifohgioa containing
a 25 specified amount of indicating material used to dissolve the unknown volume of hiological

sample ther&@iténall hetrabatdh reretRartbos Holurarert dbHRRh SPHE SImpRNEINYEntfication

may be prepared.gither by mixing.an,. 7. V. ' ical coll ithout
guantifying a pveo‘ﬂf5 e @1@2‘%%? w?tﬂ‘8@583%??@%%?‘3%"gbeﬁdgﬁé’ggfﬁfigﬁégﬁg% %R%\éé(c%d amount
of indicating gnatsxiabt By edingsmns Gisg atiae ah gilnensrsehydoncepriaioing sorpRsified
amount of chromogen to a solution 5 made by mixing an unknown volume of biological sample and a
specifiel voluate dfyditaenngoaniomkeourdirgllyrsineé thetegdicad reatbts asula corraifie for

quantifying a volume of the biological sample, the sample for quantification can be easily prepared
right on the SoYBEcOicttibRys ﬁ%uﬂﬁﬂbgi&?gﬁ?ﬁﬂﬂ ﬁuﬁﬁ@g \E\‘?f 8M%|P§n{b%%(§8p b‘ig%g‘?cal sample

may 10 be SUIfiEI30L 1A SRALARG SaIRE (BB iiieaino She dierepee sabiloniaye prepared

either by mixing a speci Indicating material with™a specified volume of diluent solution or
by adding a spegified medimezef BduentBolpiep awdainng asnkeifgsbianfomitedtohnooidgen to a
specified volume of diluent solution. 15 The biological sample may be obtained by a normal method
without usindpiclogical sample.  Further, very small amount of biological sample may
10 be sufficient to prepare the sample for quantification.
The reference solution may be prepared esither by mixing a specified
amount of indicating material with a specified volume of diluent solution or
by adding a specified volume of diluent solution containing a specified
amount of Chromogeh to a specified volume of diluent solution.
15  The biological sample may be obtained by a normal method without using
a specific one, that is, for example, the bl'ood serum may be obtained from
the whole blood by, after having left it for a while, applying a centrifugal
processing thereto, and the blocd plasma may be obtained by treating the
whole blood with a separation processing such as a membrane separation.
20 In the present invention, a self-blood collection method where, for example,
a test subject collects his/her blood in person by manipulating a blood
collecting needle may be used preferably. In addition, since this
operation rﬁay be performed without quantifying a volume thereof and
accordingly no special technigue is required for preparing the sampie for
25  quantification, the test subject can prepare the sample for quantification by
himself/herself.  Further, the sample for quantification prepared by mixing

the whole blood directly with a specified volume of diluent solution can be

used as a sample for determining a concentration of the elements to be



a specific one, that is, for example, the blood serum may be obtained from the whole blood by, after
havmg left it for a while, applying a centrifugal processing thereto, and the blood plasma may l’oe
obtained by treating the whole blood with a separation processing such as a membrane separation.
20 In the present invention, a self-blood collection method where, for example, a test subject collects

hisier blood [oRginen b menpiape.load 16eliseing serdle Moy bevasad pratérsioyn adition

sincg this o eration may be performed without quantifying a volume thereof and accordingly no
special tfﬁh@Q@ﬁ}lﬁ%’@@ﬂW@l foeprepasing the samptifitod 16 qoansdivienfehatetdlisfi@tan
prepare the sample for quantification by himself/herself. Further, the sample for quantification
prepared by afteihdf thecsBeR bidrvine aEPRIRIESHERRELE Ilﬁﬁr‘?err{ﬁ ilggn ockﬁi%%régﬁnbe used

as a sample for determining a concentratjon of t nis. t ified i I
the blood s_eRfl‘PlCI?&rﬂ v ﬁogﬁaiﬁeﬁe&j}nﬁu %E%fg %‘éﬁ%gﬁtg tgﬁﬂ gﬁﬂﬁgsgﬁfrﬁﬁg%ﬁrﬁggio?r
quantification, after 4f NESRSSANY. Ndng sRRAMIed hlendicellaiemeatibyctie separativathmdcessing

such as a centrl‘fug.a sepgratlon and a membrane separation 5 and a dilution ratio determined based
on a dilution grikrcaledl@dovmethod described below. There is no special limitation on a manner for

mixing the biological sample with the specified volume of diluent solution, butth g i
I above.deBoRTeds L) B WAHB GRoE oAt B¢ AUECH 10% bty T coghe

etnod whert ) g thS Do Sep Lo o ment ATohE Drastnt mvontion. e isad plaama
separated fromdhgyMelaiblosddsadgedhod may be added directly or may be added
| 10 indirectly through a separation device installed in a container. The latter
adding method may include, for example, a method where by using the
blood separation instrument of the present invention, the blood plasma
separated from the whole blood is added.
There is no special limitation on a range of the dilution ratio of the
15 indicating material in the sample for quantification, but it is preferably 2 {0
10 more preferably 2 to 50, and most preferably 2 to 20.
It is to be noted that if the specified volume of diluent solution does not
ied amount of indicating material, after the biological
sample having been mixed therewith, a specified volume of diluent solution
20 containing a specified amount of indicating material may be added thereto.
A process for quantifying the elements to be quantified in an unknown
volume of biological sample comprises the steps of quantifying a
concentration of the indicating material in a reference solution and a
concentration of the indicating material in the sampte for quantification o
95 determine the dilution ratio of the biological sample, and guantifying a
concentration of the elements to be quantified in the sample for
guantification.

The concentration (X) of the elements to be quantified in the biological



" There is no special limitation on a range of the dilution ratio of the 15 indicating material in the sample

for quantification, but it is preferably 2 to 10, more preferably 2 to 50, and most preferably 2 to 20. It is
to be noted that if the specified volume of diluent solution does not contain a specified amount of
indicating material, after the biological sample having been mixed therewith, a specified volume of
diluent soluticer20l gomtainingea seeeifiathamobnt efrindicatatipmateriab may foe ctitied dhetieéo. A
process for quantifying the elements to be quantified in an unknown volume of biological sample
comprises tsRpsteaEeaNn(iKingfa laen&aIMETS ofahB thdisainipftdnalii? aseferifciEolution
and a concentration of the indicating, material in,the sample for quantification. t d ine the
dilution ratio%?%iﬁ%ﬁ’é);&@a%%%%%} a%l &ﬁ%nﬁ Ci)r\llé% a ec%%%e%?ra%er&?éﬂg réiyerﬁ%;een@ﬁbﬂ@g guantified
in the samplefigp, aypRBHiiGatioRI e S085RMRtIONKE o4 ihpIelemefliainikeAuantified in the biological
9 sample may be determined by an equation 1 as a function of the concentration (Y) of the elements
to be quantifieckim tife sample for quantification prepared by the above-descrifed. rhgthod and the
dilution ratio (e},) of the biological sample in the sample for quantification. 5 X =a Y %eq. 1% In the
present invetiGRERSBRMbINMRIY 04 BB HARSRHS FESRBAe B &5 as\iEF ) QQ/Z) (eq. 2)
where, C2 is th (\%&)ncentration of the indicating material in the sample for 10 quantification,,Vfl is the
volume of thé diluent solution used for preparing the sample for quantification, M1 is the amount of the
indication magerialp1 / (v1+V2) (eq. 2)

where, C2 is ’{he concentration of-the indicating material in the sample for
10 quantification,/‘i/‘l is the volume of the diluent solution used for preparing

the sample for quantification, M1 is the amount of the indication material

used therefor, and V2 is the volume of the biclogical sample used therefor

(note: V2 is not measured).

On the other hand, the concentration C1 of the indicating material in the
15 diluent solution (= the reference solution) used for preparing the sample for

quantification can be represented as:

C1=M1/V1 (eq. 3)

It is to be noted that in the method for preparing the sample for

quantification from the biological sample, the reference solution is a
20  solution prepared without using the biological sample.

Since the dilution ratio (&) of the unknown volume of biological sample in

the sample for guantification can be represented as:

(V1 +V2)/ V2 (eq. 4)

H

a
the dilution ratic (a) may be rewritten by using C1 and C2 as shown in
25 equation 5.
Dilution ratio (a) = (V1 +V2)/V2=C1/(C1-C2) (eq. 5)
Herein, the concentrations C1 and C2 of the indicating material can be

determined by measuring an absorptivity when the indicating material is a

10



" used therefor, and V2 is the volume of the biological sample used therefor (note: V2 is not measured).
On the other hand, the concentration C1 of the indicating material in the 15 diluent solution (= the
reference solution) used for preparing the sample for quantification can be represented as: C1 = M1/
V1 (eq. 3) It is to be noted that in the method for preparing the sample for quantification from the

biological samgife HiepieteEnemsolidinnts melssaluion prgpaeadivithputtesisgtheHueldgical sample.
Since the dilution ratio (a) of the unknown volume of biological sample in the sample for quantification
can be repraseitatiag: ana(&rial \ig) /avJigh). HnnEiailitionat@ita(a) afaybe rBRARENNY Wsing C11
and C2 as shown in 25 equation 5. Dilution ratio (a) =.(V1.+ V2) /Y2 = C1/(Cl - C2) (eq. 5) Herein,
the concentraHBARSEE MR X BPEIE in¥i 8ﬁn3 at&?ﬁ'ﬁz@itme ?B&Y&I e by mfé‘égﬁé%ggegim
absorpiivity yheBif ndigatnamateiALinmddRAEIeA R 2GaiamageRy A AHONt emitting
intensity when the indicating material is a light emitting material, or by méasuring a fluoreScence
intensitys wheyirtbe idicatingsnatatiahisia flugressentomateridle\Véhe thé vitgjcttieg materia is
guantified by the absorptivity, 5 since the concentration is in proportion to the absorptivity, they may be

written as: C#¢EN=2E2 / E1 (eq. 6) where, C1 and El are the concentration and the absorptivity of
the referencsfgl&t%og, QE‘% %% and E2 are those of the sample for (eq. 6)

where, C1 and E1 are the concentration and the absorptivity of the
reference solution, and C2 and E2 are those of the sample for
10 quantification, respectively.  Accordingly, the dilution ratio can be
determined also by an equation rewritten as:
Dilution ratio (a) = C1/(C1 - C2)= E1/(E1 - E2) {eq. 7)
As having been described above, the dilution ratio can be calculated based
on the C1 and C2 values or the E1 and E2 values. 1t is to be noted that
15 although the C1 or the E1 value may be set in advance to a known value,
since they may be quantified by using the newly prepared solution, the
amount of the indicating material in the reference solution may not be set
in advance to a known value. Thatis, in the present invention, a volume
of a solution to be mixed directly with the biological sample, and if this
20 solution contains the indicating material, an amount or a concentration of
the indicating material and a volume of the solution containing the

indicating material and an amount or a concentration of the indicating

material used for preparing the sample for quantification, each of them

~r

may not be known but arbitrary so far as it is constant,
25  The method for quantifying the indicating material may be any method so
far as it can guantify the concentration of the indicating material. When
the indicating material is a pigment, the absorplivity of the sample for

quantification itself can be quantified. Further, in other cases, a specified

11



10 quantification, respectively. Accordingly, the dilution ratio can be determined also by an equation
rewritten as: Dilution ratio (a) = C1/(Cl - 32) = El | (El - E2) (eq. 7) As having been described above,
the dilution ratio can be calculated based on the C1 and C2 values or the El and E2 values. It is to be
noted that 15 although the C1 or the El value may be set in advance to a known value, since they may

be quantified, By usinaftie Ry Prenried sobrigN: hempmowit gLiH inckgriing RepiREa! tRdhe
reference solution may not be set in advance to a known value. That is, in the present invention, a
volume of acsohdgtornatisenmikedatifedtly withrthis eibldyicad sample;famiif thistiodokatiotrtontains the
indicating material, an amount or a concentration of the indicating material and a volume of the

solution contARIREHRS iNALERIT) Rt HEA HHount P bohcBRHHAEH OF th¥efitatiy material
used T prening he 9l 8 SHEFLAGAURD, A GLDRD. AN RO IOUR A GFBRY o

as it is constant. e'met or quantifying the indicating material may be any m o farasit
can quantify Jheheenceswradiamef ithe irgicatingangiatiah \Wheme thelioginaginganaterial is a pigment,
the absorptivity of the sample for quantification itself can be quantified. Further, in other cases, a

specified 11t0diuenerefssarh ey & tRen U @M@%Wmmﬁj&ﬁtifﬁ@ﬂ@ﬁiaﬁdi@iéf_nftﬁéff&Mcentration
uantficatio G QU Se T TIBRIor e DAoL o S EBF RS S BE taclhBrectly 5
without_ conyggjgg,i,géqﬁggrﬁgnﬁg&q@,iﬁgsqfﬁmgggigpé[ng mater?al. In the present invention, any one of
a colorimetric method, a light emitting method and a fluorometric method may be used, and among
them, the The indicating material to be used in the colorimetric method may include,

10 for example, the above-described pigments and chromogens. The
chromogens may include the reductive coloring type chromogen and the
oxidative coloring type chromogen. The colorimetric method using the
reductive coloring type chromogen may include a method in which the
reductive coloring type chromogen is converted into the pigment by an

15 opération of an electron carrier of a reductive coenzyme such as NAD(P}H
or the like, dihydrolipoamide  dehydrogenase, 1-methoxy-5-
methylphenaziummethylsulfate or the like and then the absorptivity of the
- generated pigment is measured by a specltrophotometer. The colori-
metric method using the oxidative coloring type chromogen may include a

20 method in which the oxidative coloring type chromogen is converted into
the pigment by an operation of active material of peroxide such as
hydrogen peroxide, peroxidase or the like and then the absorptivity of the
generated pigment is measured by the spectrophotometer: In the case
where the chromogen is used, the method using the oxidative coloring type

25 chromogen is preferable.

When the chromogen is used as the indicating material, the chromogen is

converted into the pigment by the method described below and then the

absorpiivity of the generated pigment is measured. In the case where the

12



colorimetric method is most preferable. The indicating material to be used in the colorimetric method
may include, 10 for example, the above-described pigments and chromogens. The chromogens may
include the reductive coloring type chromogen and the oxidative coloring type chromogen. The
colorimetric method using the reductive coloring type chromogen may include a method in which the

reductive colQiing-txpe elIeMegery seCenysHrshiako heigment byraadéioression aéarysectron
carrier of a reductive coenzyme such as NAD(P)H or the like, dihydrolipoamide dehydrogenase,

1-methoxy-Scmethylphenazeonverteysuifaie er tigiiie anyiien treabborptiithef ehecenerated

pigment is measured by a spectrophotometer. The color i- metric m g ing the oxidative coloring
type chromo@@ﬁ'ﬁ%y‘ﬁ’e/clﬂ'd% 2B URENR SRS e 6%8’&“%50&%% R[Lj/%e @ﬁro}ﬁ%j f& converted

into the pigrgweé)ﬁé EB Sp ri%téon of active ma&eéjﬂr?wgé%gg such as hydroqgﬂjgﬂqg&ig_%_

peroxidase or and thén the absorptivity of the generated pigment is measured by the

spectrophotomtey; i sase nvdiatedhietbromegeniiscised themetboshusingtivieyosiditeve coloring
type 25 chromogen is preferable. When the chromogen is used as the indicating material, the

chromogen igeceneded g e [sigreatigthe rhethtRl crReerwearBelbf axid aie thel cab¥brptivity of
the generated pigment is measured. In the case where the 12 EedUCti\rlyfgCO|ori?f?§ e chromogen is

used, the red¥iRfveCBRMAFEPe ThHHHOgel R BHIFHLRINERIRE SRy MERE by HE BISS 8t or of the
electron carfgr,obihe Jeguelive Cosnayria sHeh dNAKRIHRT Be ke, sihydroknaarmiges

dehydrogenase, 1-methoxy-5 5 methylphenaziummethylsulfate or the like and then the absorptivity of
the peroxide such as hydrogen peroxide, peroxidase or the like and then the

10  absorptivity of the generated pigment is measured.

The fluorometric method may Enc1uc§é a method in which the fluorescence
emitted from the above-described fluorescent material by the active
material of peroxide such as hydrogen peroxide, peroxidase or the like is
measured by a ﬂuorophotometér.

15  The fluorometric method may further include another method in which the
light (photon) emitted from the above—d.escribed fluorescent material by the
active material of peroxide such as hydrogen peroxide, peroxidase or the
like is measured by a luminometer,

It is to be noted that in the case where the coupling type chromogen is

20 used as the oxidative coloring type chromogen, either one of two
compounds pertaining to the color development as the indicating material
in the sample for quantification is contained and the other compound is
preserved separately. |
When the oxidative coloring type chromogen is used as the indicaling

25 material, a mole-number of this oxidative coloring type chromogen should
be controlled to be less than that of the hydrogen peroxide. When the
coupling type chromogen is used as the indicating material, the mole-

number of this chromogen should be controlled to be less than that of each

13



genérated pigment is measured. In the case where the oxidative coloring type chromogen is used, the
oxidative coloring type chromogen is converted into the pigment by the operation of the active
material of peroxide such as hydrogen peroxide, peroxidase or the like and then the 10 absorptivity of
the generated pigment is measured. The fluorometric method may include a method in which the

fluorescence,enitted, fisg dhegabevidesstbesidlunecserat matepaliby the active material of peroxide
such as hydrogen peroxide, peroxidase or the like is measured by a fluorophotometer. 15 The

fluorometric Methoy dnagdurtber inciimldarnthes awbtfod domdctingethighexptaive) emttétbirom the
above-described fluorescent material by the active material of peroxide such as,hgdgo\%eg peroxide,
A

peroxidase ¥R HREORARRABIFEA b RigTHIM Yt R BERSRD MEkaritR K38 & the
coupling type_chro is 2 h idat lorj n,. e
y may: iy g%e‘ t'%rapelﬁspg%gﬁtﬁ?ée 8%'%%%%;?5% %@%ﬁmaﬁﬂaﬁ't'ﬁ G two

compounds pertaining e color development as the | in the sample for

quantifieationsisgentained gad the pthemsemBaauAd i presense dapaaiethé hemzihreoxidative
coloring type chromogen is used as the indicating 25 material, a mole-number of this oxidative
coloring typegshmensyen shouig cireintrdtieddicess!ieos R ardbonAay HyeltsdR B PefokRS When the
coupling type chromogen is used a%}the indicating material, the mole- number of bbis chromggen

should be cofrofE@ 6B RSEMRARGBFEICR SPeht FY TGRS Snd i & Sther
R e
synthetase & acyl-CoA oxidase; glucose and pyranose oxidase;

10  phospholipid and phospholipase D & choline oxidase; creatine ana
creatinase & sarcosine oxidase; creatinine and creatininase, creatinase &
sarcosine oxidase; lactic acid and lactose oxidase; inorganic phosphorous
and purine nucleotide phosphorylase & xanthine oxidase; 2,4-dimethoxy-
benzoyl-choline and cholinesterase & choline oxidase; allyllamine and

15 monoamine oxidase; and so on.

A reagent chemical for converting the oxidative coloring type chromogen
as the indicating material in the sample for quantification into the pigment
may be preserved as a singlereagent system cor as a plural-reagent
system. A preservation as the plural-reagent system is preferable and

20 that as two-reagent system is more preferable. In the case where
hydrogen peroxide itself is used, the two-reagent system is preferable
which avoids a coexistence of hydrogen peroxide and the active material
of peroxide such as peroxidase. In the case where hydrogen peroxide is
generated directly or indirectly from other materials by using enzyme, the

25 two-reagent system is preferable which avoids a coexistence of the
enzyme to be reacted with the material directly and the material itself,

Preferred embodiments of preserving manners of the reagent chemical for

converting the oxidative coloring type chromogen into the pigment will be

14



may be generated directly or indirectly from other materials by using 5 enzyme as well. A combination
of the material and the enzyme for generating hydrogen peroxide directly or indirectly may include
such ones as: cholesterol and cholesterol oxidase; uric acid and uricase; triglyceride and lipoprotein
lipase & glycerol oxidase; free fatty acid and acyl-CoA synthetase & acyl-CoA oxidase; glucose and

pyranose oxigase; b2 Phosiehelivid apd phosphelipassDaf shalisequidass: trratine adsseatinase &

sarcosine oxidase; creatinine and creatininase, creatinase & sarcosine oxidase; lactic acid and
lactose oxidaseninerganmiocphospmiouth ase putimaiinveletditdejgvasphorylase & xanthine oxidase;
2,4-dimethoxy- benzoyl-choline and cholinesterase & choline oxidase; allyllamine and 15 monoamine

oxidase; andStFonCi pERGBANChEMIAS or TMARtniPthe BXRRRTeHMHngNy = BrEERYgEn as the

indicating material in the.sample for, guantification. into the pi y be preserved as a single
reagent systg’r%”grpég %\ﬁ Iugrarg-r 'géeétn 0%% %’r@mr.1 Sp?é@é%a %%]nggﬁpg lural-reagent system is

preferable and 204hatagbue-reagenifysieptip BIE Rrefeiableadtithe RSB AVHRER hydrpeen

peroxide itself is used, the two-reagent system Is preferable which avoids a coexistence of hydrogen
peroxide and-ésgeactivef riateriatingpdibxidd madend feroxidaseringhe!casesyhpevigetogen
peroxide is generated directly or indirectly from other materials by using enzyme, the 25 two-reagent
system is pr %‘H%“Wﬁi%ﬁ%&ﬁﬂ@-é%&@%ﬁ%%f the enzyme to be reacted with the material directly

o e A4S ISl bR L et et el o
However, it iSteebe appriehepeeskihahtiepeesevinge element to be quantified, but the
10 elements in the blood serum may be preferably included therein. Further,
although the quantifying operation of the elements to be quantified is not
limited to special manner but can be performed by a general method
established as a quantifying method for the elements to be quantified, such
a quantifying method is preferable that is not affected substantially by the
15 indicating material.
The elements to be quantified and an example of the measuring method
therefor will be described below with the latter indicated in parenthesis.
Total protein (biuret methed), GOT (JSCC method), GPT (JSCC method),
L-lactate dehydro-genase (SSCC method), v -GTP (JSCC method),
20 creatinine kinase (IFCC method), cholinesterase (p-HBC method), HDL
cholesterol (enzyme method), LDL cholesterol (enzyme method),
triglyceride (enzyme method), urea niirogen {enzyme method), creatinine
(enzyme method), uric acid (enzyme method), glucose (enzyme method),
alkaline phosphatase (GSCC method), ammonium (enzyme method), sialic
25 acid (enzyme method), ceruloplasmin (colorimetric method), free
cholesterol (enzyme method), free fatty acid (enzyme method), lactic acid
(enzyme method), lipase (enzyme method), inorganic phosphorus

(enzyme method), and monoamine oxidase (enzyme method).

15



manher is not limited to those embodiments below. The chromogen in the sample for quantification:
N-(2-hydroxy-3- sulfopropyl)-3,5-dimethoxyani line sodium salt (HSDA) 5 A first reagent: A reagent
prepared by subtracting HSDA from a first reagent of Determiner GL-E (reagent for measuring
glucose: provided by, Kyowa-medex Corp.) plus glucose. A second reagent: A second reagent of
Determiner GlsE-ThRf&- s &G spedaliimissios apl thepemeyrtiodag danifiedo batitie gl elements in
the blood serum may be preferably included therein. Further, although the quantifging Qﬁeration of the

elements to binpeaotfiethivplst Isiteinto sybiad et 8dt Yo REpSFRRRED

e

established as a quantifying method for the eleme

ts,to b tified, ifyi thod i
oreforable 10856 b SHGLREH ELBCISUA NS 0 TR Wessliah ThE SeEe o e

guantified and an exam
indicated in ggien%%g%ié)@gjtlﬁprotem (biuret method), GO

&M method

g ' ihedpelev withithe latt
I e e

L-lactate; dehydreaanamedSHCC methodhy BIP $ISECmeshod)@0crpetipiie WiHaRE (WCC

method), cholinesterase (p-HBC method), HDL cholesterol (enzyme method), LDL

(enzyme mettiotgitylyearie ¢erizfhe Aretiis] eFe® RBHg&P (E55MeHe i@&?eﬁ@ﬁﬁ
thod), uric acid t | . h I C
method), amARINTEHAAE FI R S o L e e et

olesterol

(enzyme

method), f re%ﬁ%@'%@r%@eﬁmmﬁ@mﬂ&ﬁe@ﬁa@m@w serpmexpethenylastc, acithdenzyme
e

method), lipas

(enzyme methogireatment, for example, as the whole blood and without guantifying the

10

15

20

25

volume thereof one by one, to the container with the specified volume of
diluent solution filled therein, and after having applied thereto a device for
preventing a possible vaporization and leakage of the solution contained
therein, send to the proper organization (inspection center or hospital) to
ask said ofganization the quantification of the elements which he/she
wants to be quantified.

Further, the present invention is characterized in that the blood-collecting
container has the same outer diameter as a sample cup of a biochemical
analyzer and has a screw part provided at an upper end part thereof, the
filtration film is provided at a lower end part of the cylindrical body, the
cylindrical body has a cap piston crowned thereon, the cap piston is
provided with a grip part that can be threaded into the screw part and a
stem part extending from the grip part into the cylindrical body, and the
sealing cap is provided at a lower end of the stem part, and in that once the
hlood is collected in the blood-collecting container and the cylindrical body
is fitted into the blood-collecting container followed by threading the grip
part into the screw part, and after the plasmas or serums within the blood
are passed through the filtration film, then the sealing cap closes the lower

end part of the cylindrical body to prevent the reverse flow of the plasmas or

16

enzyme method), inorganic phosphorus (enzyme method), and monoamine oxidase



15°A container equipped with a closable opening/closing device for adding the biological sample
thereinto with a specified volume of above-described diluent solution precisely contained therein is
used as the container for collecting and preserving the biological sample or for preparing the sample 5
for quantification. Thus, the test subject can add a proper volume of biological sample such as his/her

blood collecteg gy, bimsedi/ngeselia¥WiBRUEATLERGIROEAE IPRCIAfeHY aalifedRemon-74ed ps the

doctor, the nurse and the clinical inspection engineer or the expert engineer, without any treatment,
for examplerasd¢heeghdle bihed antingiticaut dQuaintifidang thind0 bodadectiézethagnedoyntaiagto the
container with the specified volume of diluent solution filled therein, and after having applied thereto a
device for pfe¥BREHYAYpossible vaporization and leakage of the solution contained therein, send to

the proper organizgtiggj%ns Oer%tior}lhc%g eror a?sg_ri’?gﬂtﬁo gsk[ssa{i:cfi]gpg %zﬂigg tpme q _gpti{%cg_tion of the

elements which he/s wants to be'quartitie ér, the present invention is characterized in

that thesb'OOé?m&%&ag Heaing Basdbespea@Yardinteten Rk asanRlp ¢istehachieanemical

analyzer and has a screw part provided at an upper end part thereof, the filtration film is provided at a
lower end pditteitharoylmdnigid bodly, trae t2theylnainids betaraised buprpisteniopevrenidivatdon, the
cap piston is provided with a grip part that can be threaded into the screw part and a stem part

extending fr@ﬂ%‘@_5&%’5%&9th%%@8&79@&%|%W,r&ﬁw% diiRgd ﬁb?@ﬁﬁ)%&eﬂfﬁ? &#tver end of
e e P LA it Bgsleced nlsbacniemmenanenilte
the screw panioapd géiar ige pRlagswstor sesurnsosithtvthachiogdcontainer to restrain the
16 movement of the main body part and o separate the upper end part from
the main body part.
Further, the present invention is characterized in that the sealing cap
is provided at a lower end of the stem part and at a lower end part of the
cylindrical body such that the sealing cap can be detached from the lower
15 end of the stem part and fitted into the lower end part of the cylindrical
body respectively, and once the mated condition between the grip part and
the screw part of the blood-collecting container is released and the cap
iston is pulied cut, the sealing cap is broken off from the lower end of the
stem part to maintain the sealed condition of the lower end part of the
20 cylindrical body.
The present invention comprises the steps of fitting a separated
component container into a biclogical sample collecting container that has
the biological sample collected, and receiving a predetermined component
within the biclogical sample into the separated component container
25  through a filter, and after receiving the predetermined component into the
separated component container, the steps of closing a flow path between

the separated component container and the biclegical sample collecting

container by a reverse-flow preveniing member, preventing the reverse
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are passed through the filtration film, then the sealing cap closes the lower end part of the cylindrical
body to prevent the reverse flow of the plasmas or 16 serums, and the plasmas or serums and the
blood cells are separately received in the cylindrical body and the blood-collecting container
respectively. Furthermore, the present invention is characterized in that the 5 cylindrical body has an

upper end pagg ipto,whicg the CARBISHIALAN BsBlatkANd SiRAIBROGE RAY t?@&gﬁgﬁ peparated

from the upper end part and locked to the blood-collecting container, and in that e grip part is

threaded intqtie steemipad obthe diteod-coltedtisgsepdeated themmainehbdy pitisiocked to the
blood-collecting container to restrain the 10 movement of the main body part and to separate the
upper end part frorfi WHB&haiBody PR FURMENHINE p BRI I88ENHOR isSERBPacREriFENN® that the

sealing cap is proyided at a lower end of the stem part and at a lower end. part of lindrical body
such that thecggal%éc igac%%bénégta%hgéﬂﬁcg?mcﬁégl%wg l%oéﬁ 'oF {hgbs?ém%égrt ﬂﬁn%d %%%dlrnto the
lower eng paéb%%&Y'@ﬂ?éQ@i’nBOé’)g%R%ﬂVSfyaa@on s dhednalackberpditipg kelweerdne grip part
and the screw part of the blood-collecting container is released and the cap pistonis .> pulled out,

the sealing Capdg hitte GrLstEawfifadnothéhlewsobihe pisttimendwiltsiesrpato martditthe sealed
condition of the lower end part of the 20 cylindrical body. The present invention comprises the steps of

fitting a sepaPé?éH‘%rﬁﬁo?@h&r%ﬁ{‘ﬁ‘ihg} int6 éjﬂ?%giegﬂ’ sl nRieRG PosthinBFHS s the
biological sagple ¢ollested. 40d Lece!VIDg A RFeARIS DS S0BPRBRMhs into the cylindrical

body, the steps of closing a flow path between the cylindrical body and the

10  blood-collecting container by a sealing cap, preventing a reverse flow of

the plasmas or serums, and separately receiving the plasmas or serums into

the cylindrical body and blood celis into the blood-collecting container
respectively.

According to the present invention described above, a simplified collecting

15  operation of the biological sample is provided, which enables reduction of the

examination cost. Also, since the biological sample can be completely separated,

the temporal change of a specimen can be prevented to make the examination

highly accurate.
20 BRIEF DESCRIPTION OF THE DRAWINGS

Fig.1 is a cross sectional view of a blood-separating apparatus according
to an embodiment of the present invention;
Fig.2 is a side elevation view of a blood-collecting container according to
25  the embodiment of the present invention;
Fig.3 is the cross sectional view of Fig.2 taken along the line A-A;
Fig.4 is the side elevation view of a cylindrical body according to the

embodiment of the present invention;
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* within the biological sample into the separated component container 25 through a filter, and after
receiving the predetermined component into the separated component container, the steps of closing
a flow path between the separated component container and the biological sample collecting
container by a reverse-flow preventing member, preventing the reverse 17 flow of the predetermined

component, and separaielyseseivingdheomspdeteratinRy LempenaBhiftdhmsep@ated component
container. Further, the present invention comprises the steps of fitting a cylindrical body into a

blood-collecting cdfitathir thatshde dhevakio vEeotitetedvern cadivigiagip hareoreedpsis@n crowned
on the cylindrical body into a screw part of the blood-collecting container, and receiving plasmas or
serums withitheherBRSSY INVETH@ylindrical body through a filtration film, and after receiving the

plasmas or serum .ini) .tshﬁégyjlcipodsrécg&lﬁ%g] 1 mgﬁtgﬁ)figfé:@&g Qlé'ﬁ#"tﬂ@t%e@‘—’e?” the cylindrical

body and the 10 blodd-¢3| cting container by a sealing™cap, preventifig a reverse flow of the plasmas

or serurgs, and sepgyagely reggiviigeheiplanions deseromsaintagheieytinddcabhdidy atud tieod cells
into the blood-collecting container respectively. According to the present invention described above, a
simplified cotsalinginmsnbpétagopresend bivtoyieal sample is provided, which enables reduction of the

examination cost. Alsa, since the biological sample b mpletely separated, the temporal
change ofaspecirﬁ@ngc%ﬂﬂj%?ﬁ%%ﬁ Nt V\’tﬁg%n%%%%ﬁgna%%%F@%i‘gﬁrgédzo BRIEF
DESCRIPTION OF THis RRAWING S Eifhd 2isipes sesdaay gy stakinqgsepaahipgsapparatus

according to an embodiment of the present invention;
invention:

10 Fig.11 is the cross sectional view of Fig. 10 taken along the line E-E;
Fig.12 is the cross sectional view illustrating the operation of the blood-
separating apparatus according to the embodiment of the present invention; and
Fig.13 is the cross sectional view illustrating the operation of the blood-
separating apparatus according to the embodiment of the present invention.
15
DESCRIPTION OF THE PREFERRED EMBODIMENT

A biclogical sampie separating apparatus and its separating method
according to an embodiment of the present invention will now be described in
20  detail with reference to the drawings.
Figs.1-13 illustrate a case of using biood as a biological sample. A blood-
separating apparatus 1 in this case comprises a blood-collecting container 2, a
cylindrical body 3 capable of being fitted into the blood-collecting container 2, a
cap piston 4 capable of being crowned on the cylinder body 3, and a sealing cap
25 5 provided at the lower end of the cap piston 4, wherein the upper end opening
of the blood-collecting container 2 is sealed by a cap 6 via a packing 7 before
use as shown in Fig.1.

As best shown in Fig.2 and Fig.3, the blood-collecting container 2 is made

19



Fig.2 is a side elevation view of a blood-collecting container according to 25 the embodiment of the
present invention; Fig.3 is the cross sectional view of Fig.2 taken along the line A-A; Fig.4 is the side
elevation view of a cylindrical body according to the embodiment of the present invention; 18 Fig.5 is
the cross sectional view of Fig.4 taken along the line B-B; Fig.6 is the side elevation view of a cover

according tohg sraBarimentiet the-peeseat syvaatieal Eigpds Wiessossseatipraleridwart Big.6 taken
along the line C-C; 5 Fig.8 is the side elevation view of a cap piston according to the embodiment of

the present ithebitond Eigl8dérgecordemisedibaalaiswiaw FgTE 8aRer g ISR HSEGT10 is the
side elevation view of a sealing cap according to the present_invention; 10 Fig.L1 is the S
sectional vie@ 6fEigaiona aﬁd?{ﬁtfh‘éﬁﬁ\%’g@g,nﬁ B&’sﬁqﬁrg}g e 816"%&' E{ﬁg sl

fo2d KECional view | ustrating the

operation of e Hlood; separaiing ApRAIALSRSFRILag s Be SRRHENLOb G RIagRO sention

and Fig.13 i SHE FOSsEectional view ustrating The operation of the blood separating apparatus

according to $Agambodimantakinedesant iaxantionhel bMBSCRIAT IOME T g FREFERRED
EMBODIMENT A biological sample separating apparatus and its separating method accorg:i)ng to an
embodimentsifahe pfezentiniasnid e Jis AdWask HEsSAREIaH I FHRINGISTiFrBIRAERE & drawings.

i case corRErisch BIBREETURI coHumIE 3 o ST prercldBly REGURLTeARAfes 1
vertically in the lower end of the leg at opposing positions respectively. Further, a
predetermined amount of diluent solution 13, for example 500 mm?, is placed

10 beforehand within the blood-coliecting container 2 as shown in Fig.1.

As best shown in Fig.4 and Fig.5, the cylinder body 3 is made of the
transparent material and of the cylindrical shape, wherein a diameter-extended
part 14 is formed at the upper end part thereof. The diameter-extended part 14 is
connected to a main body part 16 through a thin walled part 15, and stopper

15  parts 17 are protrudingly formed vertically in the middle portion of the main body
part 16. Also, a diameter-contracted part 18 is formed at the lower end part of the
cylinder body 3, and the inner surface of the diameter-contracted part 18 is
formed a protruded locking part 19. Further, the diameter-contracted part 18 has
an outer flange 20 formed at the lower part thereof, and a lower end opening of

20 the outer flange 20 is covered with a filtration film 21, which is adapied {o allow
plasmas or serums within the blood to pass through it, but block blood cells.

A cover 22 which is made of silicon rubber, is attached to the outer
periphery of the diameter-contracted part 18 (see Fig.1). As best shown in Fig.6
and Fig.7, the cover 22 has a protruded part 23 formed on the outer periphery of

25  the upper end part thereof and the lower end part 24 thereof has a gradually
increasing diameter toward the end, so that the outer diameters of the protruded
part 23 and the lower end part 24 are slightly larger than the outer diameter of

the main body part 16. Further, the cover 22 has a peripheral groove 25 formed

20



cylindrical body 3 capable of being fitted into the blood-collecting container 2, a cap piston 4 capable

of being crowned on the cylinder body 3, and a sealing cap 25 5 provided at the lower end of the cap

piston 4, wherein the upper end opening of the blood-collecting container 2 is sealed by a cap 6 via a
packing 7 before use as shown in Fig.1. As best shown in Fig.2 and Fig.3, the blood-collecting

container 2 isypRgenAdr of iranspatenisnatedaiand e talerizal ishiépes wiertsia trasipppe end part
of the blood-collecting container 2 has a screw part 8 on the outer surface thereof and a |ocking part
9 protrudinglygrfooree@brethesntepseviie e edfenRd, BPaiBrasel Far M &RBEE ollecting
container 2 is formed a bottom 10 of the 5 shape of an inverted cone and around the bottom 10 is
formed a Iegcffgﬁmédé?%{ﬁé B a cylinder. The leg 11 has the same outer diameter as a sample cup

to be used in bloo?@%ggisg?sqg@@r_g@%m,qu@rg yehasslitsql@ fesmasehprgstigady & the
oppo

lower end of the leg at Ing positions respectively. Further, a predetermined amount of diluent
solution 43, fgerexampleyivamaa 3gisopiaaed260 befbrahatewitair tHé standslkdieiyrvsii@iner 2 as
shown in Fig.1. As best shown in Fig.4 and Fig.5, the cylinder body 3 is mac’_e f the transparent
material and epHserayifrilceithtlfe ofp &ath 2Peih e &R Q& ddd NFEre1%Y g‘f%ﬁ?g&%&ﬁﬁ tpper end

part thereof. The diameter-extended part 14.is _con t ' If in walled
part 15, and g?&'ﬁ]? {5 D507 e Fé:%ﬁ&ﬂ@?ﬁéﬁ%%? %eﬁ@a%&ﬁﬁg%ni c%rj%oélr?’tig#%??ﬁg] main
body part 16, Als94a8iaReiArerRERSIRY RREaRIE st datthedadsrpadapartdfthibeqyéitder body

3, and the inner surface of thie diameter-contracted part 18 is formed a protruded locking Eart 19.
Further, the diahetethecspamtescptrail Shrascrawopast fange 26 hirnadeasd théoidhalr Ral thefeof, and

a lower end opening of 20 the outer flange 20 s covered with a filtration film 2 ich is ted to
allow 10 chem gart 27 has a lower gnd 28 formedeln 0 a pin s%ape, {o w%!c\f\{h&gg Eegﬂ‘?‘é)

cap 5 is detachably attached (see Fig.1). The sealing cap 5 is made of the silicon
rubber and has a generally cylindrical form with a lower part formed into an outer
flange, thus creating a step part 31 on the outer periphery of the lower part of the
“sealing cap, as best shown in Fig.10 and Fig.11. Further, in the sealing cap 5 is
15 formed a groove 32 into which the lower end 28 of the stem part 27 can be
detachably fitted.
The method of separating the blood according fo the embodiment of the
present invention will be now described with reference to Fig.1 and Figs.12-13.
After removing the cap 6 and the packing 7 from the blood-collecting
20 container 2, the subject stings a b!ood—col!ec’{ing needle on his finger or the like
to collect a small amount, for example 1-2 drops of blood into the blood-
collecting container 2. The collected blood is gradually separated into blood celis
and plasmas or serums within the diluent solution 13, and the blood cells begin
to clot and deposit in the diluent solution 13 while the plasmas or serums begin
95  to float within the diluent solution 13. In this condition, the cylindrical body 3 with
the cap piston 4 crowned thereon is fitted into the blood-collecting container 2
while the screw part 8 is threaded into the grip part 26 as shown in Fig.12. At first,
the cylindrical body 3 rotates with the grip part 26, but once the locking part 9 is
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plasmas or serums within the blood to pass through it, but block blood cells. A cover 22, which is made
of silicon rubber, is attached to the outer periphery of the diameter-contracted part 18 (see Fig.1). As
best shown in Fig.6 and Fig.7, the cover 22 has a protruded part 23 formed on the outer periphery of
25 the upper end part thereof and the lower end part 24 thereof has a gradually increasing diameter

toward the epgde0 hatHaespsierdigmeters eidhstamirusietharaylind g Horiower udprep4 are

slightly larger than the outer diameter of the main body part 16. Further, the cover 22 has a peripheral
groove 25 fogmedh2Chimtiesifeepantfaéelthaveibcind thptomeranije @ 0nssipedaito thietheripheral
groove 25 so as to prevent the cover 22 from slipping off from the diameter- contracted part 18. The

cap piston 4CqinsEsakeAN thirg. 818183y R BERpfsBRGIE JIgRIRRAIRESNABARE A part 26,
d a st t 27 extending d y trically wijth th ' 26, ' t26 h
cylincrical spELE be TThIER B e [oet o o e o PRl S BT et par

14 of thg cylipdkigalfdy eanibs fittedpand typadsasardermnedrimbeinaittbeloveiessnsge so that

the screw part 8 can be threaded into that part. The 10 stem part 27 has a lower end 29 formed into a
pin shape, tolvriok tecseamip bapcbas satathailyantidphte(seerridcaioé sdafindfcdpi®is made
of the silicon rubber and has a generalmlindrical form with a lower part formed into an outer flange,

thus creating®&REH baR FUsME NI FREREH PrAbrdHBaR of thi S EXIRYEE P99¥%hast shown
1 Fi-10 a1 i L.l 0 S5 U0 05 80U P HROHR SR A gl end

29 of the stem part 27 ¢an achably fitted. od of separating the blood according to the
embodimentigftigHoriesent-ianention will kereve dessribetyithireterends ® kigilkahd bigsdl2-13.
10 cells cannot pass through the filtration film 21 and remain within the blood-

collecting container 2. At this point of time, since the outer diameters of the

protruded part 23 and the lower end part 24 of the cover 22 are greater than the

outer diameter of the main body part 16 of the cylindrical body 3, the cylindrical

body 3 is lowered with the inner surface of the blood-collecting container 2 being

15 closely contacted therewith. Accordingly, during the process of fitting the

cylindrical body 3 into the blood-collecting container 2, there is no possibility of

leaking the blood or the diluent solution 13 from the blood-coilecting container 2

to the outside thereof through a gap between the biood-collecting container 2

and the cylindrical body 3. Then, when the grip part 26 is threaded into the screw

20 part 8 to its lowest part, the sealing cap 5 is mated with the diameter-contracted

part 18 to seal the flow path between the blood-collecting container 2 and the

cylindrical body 3, thereby maintaining assuredly the separated condition
between the blood cells and the plasmas or serums.

The biood-separating apparatus 1 is then transported with keeping this

25  condition to an examination site where the grip part 26 is detached by rotating it.

At this moment, the step part 31 of the sealing cap 5 is locked on the protruded

tocking part 19 and the sealing cap 5 is separated from the lower end 29 of the

stem part 27 to remain within the diameter-contracted part 18, so that only the
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After removing the cap 6 and the packing 7 from the blood-collecting 20 container 2, the subject stings
a blood-collecting needle on his finger or the like to collect a small amount, for example 1-2 drops of
blood into the blood- collecting container 2. The collected blood is gradually separated into blood cells
and plasmas or serums within the diluent solution 13, and the blood cells begin to clot and deposit in

the diluent sglution A3whilestheRlasmasersepiasdrsia daerbogtsvebimghaaijoesisalution 13. In

this conditior, the cylindrical body 3 with the cap piston 4 crowned thereon is fitted into the
blood-collectinigicgritansnddwhile tithstren pertasistisarades] MietiieagrihpadPekeabhedh in Fig.12.
At first, the cylindrical body 3 rotates with the grip part 26, but once the Jocki art 9is 21 locked on
the stopper pars 1akee detdtion dhtelenmhan %F%ﬁf@’?é@@?fr%n@&da}k@t G’%ﬁncw A4 P&t 15 is

twisted to rupture, resulting in separati f indrical inte.t ' and the
dia_meter-ext% éjdcﬁ)_ztrjefc‘lpﬂggfﬁgnaf'\?v re?ﬁ%é gﬁ%cgg%q% ?s%gﬁggﬁtmeﬁe?ﬁlﬁgggg ;emnﬁc)ir&p))l;?t 33 of the
main 5 Body Ran &R desdhespages2B inkibe insisigtiidheidrroaterextandedopatici4 and
becom.es tp be pressed downward by the inner surface of a top 34 of the grip part 26, thus lowering
thehcylmdncairi@@@éﬁ:ﬂhrﬁh@emh@hymnéﬁié@mmﬁb @m@éﬁ;eth@@%ﬁi&&m%éﬂiﬁ%r&ﬁspended
within the diluent solution 13 pass through the filfration film 21 to move into the cylindrical. hody 3,
while the bloéd 5 ¢BfisSARA BE5 AR ﬁ‘?e’iﬂ?rﬁa{?%ﬂ}ﬁn%% ﬁa“%’mé?r‘? %‘?ﬁwﬁ};ﬁ*‘tﬁ’eﬂ%%g i
collecting contgingr g, AbthispoigLotimeSiaf e Opfermraietnmdvairieted pafbap and the
Iower (-?-nd part 24 of the cover 22 are greater than the outer diameter of the main body part 16 of the
cylindrical bogyrsférerylindrisriobashiis fedomiere divith-thellErtegsuchaleinst thédblibedseolieleting
container 2 being 15 closely contacted therewith. Accordingly, during the process of _fittjngt,the
i

cylindrit@l boeyrd Wictherldgaschiidtpie emeimdn 1eRIPETRING FHLRfY 8pd minimizdation
of the amount of the blood to collect.

As such, the present invention can separate the blood into the blood cells
and the plasmas or serums in situ immediately after the blood has been
collected and transport it to the examination site with keeping the separated

15  condition unchanged, which therefore prevents hemolysis, clotting and the like of
the blood during transportation. Accordingly, the blood will be well preserved and
improvement of the examination accuracy can be provided. in addition, since the
bicod separation does not use a centrifugal separator, only a minute amount of
the collected blood may be required, and yet alt the same examination items to

20 those necessary for the usual examination can be conducted.

It is noted that, although in the above embodiment the cap piston 4 is
adapted to be screwed into the blood collection container 2, the connection
method is not limited to the use of threaded component and may include other
methods such as forming a taper, as long as they provide a detachable

25  connection capable of keeping its air-tightness.

Further, although in the above embodiment the implementation of the

invention for the case of self blood-collection has been described where the

subject collects his blood by himself, it will be obvious that the present invention
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leaking the blood or the diluent solution 13 from the blood-collecting container 2 to the outside thereof
through a gap between the blood-collecting container 2 and the cylindrical body 3. Then, when the
grip part 26 is threaded into the screw 20 part 8 to its lowest part, the sealing cap 5 is mated with the
diameter-contracted part 18 to seal the flow path between the blood-collecting container 2 and the
cylindrical bogy 3 (NRnAIERIANG asaurerlydls separaisaprllionoaetugaibehioed cells and
the plasmas or serums. The blood-separating apparatus 1 is then transported with keeping this 25

condition to agszexamination|siteswhemsdbe oyingiad 26 isjdetannegrimgeotating it. At this moment, the
step part 31 of the sealing cap 5 is locked on the protruded locking part 19 and the sealing cap 5 is

separated from theFotileeranere9 FtRegbidm HEratows remaRPAimen dhe a5k ief-LSHiEa&gd part 18,
so that only the 22 grip part 26 and the stem part 27 are remao thereby creati 0 .passibility of
mixing the%lgg‘&ogzeﬁqgl\ﬁi%ﬁ glﬁﬁls?ﬁgéogﬁeg@ﬁg %.eﬂ\f?g? ﬁ{éﬁ]?%g%%l% ﬁé’gfé%%%ﬂ%&& ‘fga?{]e%ggl;tyfrom
the bloog-coligcting,comtaingt 2nangidhsyRiard selinda thedandrratectnmbeoriairers andshe

plasmas or serums In the cylindrical body 3 5 respectively are analyzed using analytical instruments to
conduct a prestetermivecdexfinsicatiascieshisathament] Hiecikihe blood-collecting container 2 has the

same outer diameter as that of the sample cup, the blood-collecting, contajner 2 can be [ﬁ%?cq?d directly
in the analytical insfeFRERNGItHR NS aPISTeRhg YO BIGHY B8I1SRRFRRAE o5y Colfe AL ainer into

the sample 10 which proyides for imprpvement in i %U%@ch %nigggg@gion of the
amount of thé’B %% i 085%{;?\_{‘85 sﬂiﬁ%e%ﬁe%@gé ;n\?tgnﬁtll%%escr:%n s%parate the blood into the blood

cells and the plasohan oF Seums i siiosaedizatriteidhe blocs thasthsienicsliesigs@ognransport
it to the examination site with keeping the separated '
10  be completely separated, various superior effects may be demonstrated,
including for example that the temporal change of a specimen can be prevented

to make the examination highly accurate.
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15 condition unchanged, which therefore prevents hemolysis, clotting and the like of the blood during
transportation. Accordingly, the blood will be well preserved and improvement of the examination
accuracy can be provided. In addition, since the blood separation does not use a centrifugal
separator, only a minute amount of the collected blood may be required, and yet all the same
examination itegpsale [20dhasgipecessary for the usual examination can be conducted. It is noted that,
although in the above embodiment the cap piston 4 is adapted to be screwed into the blood collection
container 2, the connection method is not limited to the use of threaded component and may include

of Kecping 2 LML RS L) SRR e S SRS NS sonvaton of e~

invention for the cagq;gj(ﬁgﬂ&blmgﬂmgl@mmqu@em@wm@gdgwb@@ Heoadubject collects his blood
by himself, it will be obvious that the present invention 23 can be implemented for a general blood

collection where a RcBitiedien digoiPs sl AWIRCHNIRIOAT O GREUMS Wb Byeuemligels n syringe.
Furthermore, although in the above embodiment the case of using the blood as a biological sample
has been described, the present invention can be 5 implemented for the biological samples other than
the blood, such as urine, feces, pleural effusion, ascites, saliva, and the like. According to the present
invention as described above, a simplified collecting operation of the biological samples is provided,
which enables reduction of the examination cost. Furthermore, since the biological sample can 10 be
completely separated, various superior effects may be demonstrated, including for example that the
temporal change of a specimen can be prevented to make the examination highly accurate.
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24 WHAT IS CLAIMED 1IS: 1. An apparatus for separating a biological sample, comprising: a
blood-collecting container for receiving collected blood; a filtration film for allowing plasmas or serums
within the collected blood 25 to pass through while blocking the passage of blood cells; a cylindrical
body capable of being fitted into said blood-collecting container and of receiving the plasmas or

serums that are passed thrquagh ..said filtratign film. lj for preventing the plasmas or
serums receiv{g %Sﬁw%e"’&‘}ﬁlnd%{@% %’g%k%‘%rﬁp ﬁo%%?%%%&ﬁa@%%ﬁgéid blood-collecting container
through said filtratiq BimmwieseiBsd dipadieolgciamhgomntadneidtas dapisame euisistiameter as a
sample cup and has a screw part provided at an upper end part of said container, said filtration film is
provided at a kswnéaisrd pag of saretyngdincapiBsaias08 sgiiHoHcahabajenaasedptprsushcrowned

thereon, said Caﬁ ' t%n is_g)rqvidgd with a grip part that can be threaded into said screw part and a
stem part ext %ﬁf I3 ’g? part into said cylindrical body, and said sealing cap is provided at a

lower end of said sigweraicRagMaRTBIB ARGABaoprisrsabasi b insaid blandsenliestiay container
Ite

and said cylindrical body is into said blood-collecting container, followed by threading said grip
part into said sgliadieat aadwfremhopringriacvendimsansdin bladicolPatngcpridhesugh said
filtration film, rihen said scﬁléq ca c* ses a flow path between said cylindrical body and said
blood-collecti Br%' ina 'g'r%’\'/(g‘ﬁt En?everse flow of the plasmas or serums, and the blood cells and

the plasmas or seruiggerein said blood-collecting container has the same outer diameter
as a sample cup and has a screw part provided at an upper end part of said
container, said filtration film is provided at a lower end part of said cylindrical
body, said cylindrical body has a cap piston crowned thereon, said cap piston
is provided with a grip part that can be threaded into said screw part and a
stem part extending from said grip part into said cylindrical body, and said
sealing cap is provided at a lower end of said stem part; and
wherein once the blood is collecied in said blood-collecting container
| and said cylindrical body is fitted into said blood-collecting container,
followed by threading said grip part into said screw part and
after the plasmas or serums within said blood are passed through said
filtration film, then said sealing cap closes a flow path between said
cylindrical body and said blocd-collecting container to prevent a reverse
flow of the plasmas or serums, and the blood cells and the piasmas or serums
are separately received in said blood-collecting container and said
cylindrical body respéctiveiy, wherein said flow path between said cylindrical body
and said blood-collecting container is the lower end part of said cylindrical

body.
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are separately received in said blood-collecting container and said cylindrical body respectively,
wherein said flow path between said cylindrical body and said blood-collecting container is the lower
end part of said cylindrical body. 26 2. The apparatus for separating a biological sample according to
claim 1, wherein said cylindrical body has an upper end part into which said cap piston can be fitted,
and a main body part that can be separated from said upper end part and locked to said
blood-collecting container; and wherein once said grip part is threaded into the screw part of said
blood-collecting container, said main body part is locked to said blood- collecting container to restrain
the movement of said main body part and to separate said upper end part from said main body part. 3.
The apparatds fof Re@padrefderfamssipaistingambielaginsruaaimplecrRisord g dectiedaid sealing cap is

vided at a lower end of said.s d at a lower end.part.of said evlindrical body such th
Coic sealind DR BV IEHEI AR AT Rier SXd S Lot AL o Porid lower endl

part of said cyliagsicalpPB IEBECHYRI: ANslPBeRITNSarm ARl eanRdbioBdRiveen Faithasigart and the
screw part of said blood- collecting container is released and said cap piston is pulled out, said sealing

cap is brokenuwipoertielendriaalfeshio steie blmotbonliprting werdalen enttition of the lower

end part of said cylindrical body. 27 ABSTRACT. A simplified, collecting operation of a biolpgical

sample is provided, I%E%”%r%{%éfgss 'ﬁ:@{iignpcﬁrﬁw'g &5‘%&#&%’0%‘ %z%.e?ﬁgeﬁlv\ye%ﬁgﬁoc%ﬁb??ses a

biological sanypsheohedingiRganhiataeiccrivinehaisoledodhirlegirsdked to said blood-
collecting container to restrain the movement of said main body part and to

separate said upper end part from said main body part.

3. The apparatus for separating for a biological sample according to
claim 2, wherein said sealing cap is provided at a lower end of said stem
part and at a lower end part of said cylindrical body such that said sealing
cap can be detached from said lower end of said stem part and fitted into
said lower end part of said cylindrical body respectively, and once the
mated condition between said grip part and the screw part of said blood-
collecting container is released and said cap piston is pulled out, said
sealing cap is broken off from the lower end of said stem part to maintain

the sealed condition of the lower end part of said cylindrical body.
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sample, a filtering means 21 for passing a predetermined component within the collected biological
sample therethrough, a separated component containing means 3 capable of being fitted into the
‘biological sample collecting means 2, for receiving the predetermined component that is passed
through the filtering means 21, and a reverse-flow preventing means 5 for preventing the

predetermine t received in the separated component containing means 3 from flowing
backward infgﬁ%@cm sample collecting means 2 through the filtering means 21, wherein once
the biological sample is collected in the biological sample collecting means 2 and the separated
component containing means 3 is fitted into the biological sample collecting means 2, and after the
predetermined compeiaptifidtiindiechidogieabiam pled dpalsgichtrsaughe tisepfittedeg nvdaeis 21, then
the reverse-flow preventing means 5 closes a flow path between the separated component containing

means 3 andaReHsogRHErRpIE cAMECtEMERIDD (§Pévelia V&R LW BMRESBRedRtermined
compongnt, ang iededetauined gomponentghls RYEal Y RLe o PepRIA'BikISgRPd I the
parated component containing' means 3.
sample, a filtering means 21 for passing a predetermined component
within the collected biological sample therethrough, a separated
component containing means 3 capable of being fitted into the biological
sample coliecting means 2, for receiving the predetermined component
10 that is passed through the filtering means 21, and a reverse-flow
preventing means 5 for preventing the predetermined.component received
in the separated component containing means 3 from flowing backward
into the biological sample collecting means 2 through the filtering mesans
21, wherein once the biological sampie is collected in the biological sample
15 collecting means 2 and the separated component corﬁaining means 3 is
fitted into the biological sample collecting means 2, and after the
predetermined component within the biological sample is passed through
the filtering means 21, then the reverse-flow preventing means 5 closes a
flow path between the separated component containing means 3 and the
20  biological sample collecting means 2 {o prevent a reverse flow of the
predetermined component, and the predetermined component of the
biological sample is separately received in the separated component

ceniaining means 3.
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